Protein kinase C activation is required during the early development of the inner ear in culture.
The role of protein kinase C (PKC). during the early development of the inner ear was investigated using organ culture techniques. Otocysts isolated from chick embryos were made quiescent by culturing in the absence of serum for 24 h. The normal process of development could be reactivated by restoration of serum and other growth factors. Addition of phorbol ester (TPA) or synthetic diacylglycerol (OAG) to serum-free medium was also effective in reactivating development and stimulation of DNA synthesis was 41% and 52% of that of serum, respectively. Insulin potentiated the effects of TPA and OAG but had no effect when present alone. Morphogenesis and the associated cell proliferation stimulated by either serum or PKC activation were both inhibited by sphingosine, an in vitro inhibitor of PKC. Inhibition by sphingosine was dose-dependent with a half-maximal inhibitory concentration of about 10 μM. The results suggest that PKC activation is an essential step in controlling proliferative growth during early stages of the development of the inner ear.